Canine visceral leishmaniasis: a comparative study of real-time PCR, conventional PCR, and direct agglutination on sera for the detection of Leishmania infantum infection.
Canine visceral leishmaniasis (CVL) is endemic in northwestern Iran. This study aimed to compare real-time PCR, conventional PCR, and the direct agglutination test (DAT) for the diagnosis Leishmania infantum infection in 167 serum samples of domestic dog. Bone marrow was used for parasitological examination (smears and/or culture) in symptomatic visceral leishmaniasis, and serum was used for detection of L. infantum kinetoplast DNA (kDNA) by both conventional PCR and real-time PCR, while anti-L. infantum antibodies in sera were measured by DAT. The sera were collected from 37 symptomatic and 112 asymptomatic dogs during April to May 2011. Eighteen presumed negative samples were obtained from healthy dogs kept in non-endemic areas with no history of CVL and used as controls. All 18 samples were negative by DAT and Dipstick rK39. DAT confirmed previous exposure to L. infantum for all 149 serum samples collected from symptomatic and asymptomatic dogs in CVL endemic areas of Iran. Among the 37 symptomatic dogs, 20 (54%), 25 (67.6%), 36 (97.3%), and 37 (100%) showed L. infantum infection by parasitological methods, conventional PCR, real-time PCR, and DAT (≥ 1:80), respectively. Of 112 asymptomatic dogs, 79 (70.5%), 111 (99.1%), and 112 (100%) were shown to be positive by conventional PCR, and DAT (≥ 1:80), respectively. For ethical reasons, no asymptomatic or healthy control dogs were examined by parasitological methods. Three (16.7%) control dogs were positive by real-time PCR, but were negative by DAT, dipstick rK39, and conventional PCR methods. Parasitemia levels were measured by real-time PCR targeting kDNA using SYBR(®) green assay. This quantitative technique detected infection in 89.9% (150/167) of the domestic dogs that harbored L. infantum kDNA, ranging from 0.01 49 to 310.1 parasites/ml. The average was 16.60 parasites/ml. A good agreement (0.97) was found between real-time PCR and DAT at ≥ 1:80 titer, used as cut-off value by Kappa analysis. Thus, real-time PCR as a quantitative PCR assay on serum samples represents a valuable tool for initial diagnosis of CVL when whole blood is not available.